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Introduction
Approximately 10% of pregnant women suffer from severe fear of childbirth [1] [2] [3] [4] [5] [6] [7] . The etiology of fear of childbirth is likely to be multifactorial and may be related to a more general anxiety proneness, as well as to specific fears [8] [9] [10] [11] [12] [13] [14] [15] [16] . Women with severe fear of childbirth and their newborns are at increased risk of various complications, such as pre-term birth [17, 18] , gestational hypertension and pre-eclampsia [19] , emergency cesarean section [20] , extra use of pain medication during birth [21, 22] , low birthweight [23] , prolonged birth and trauma anxiety [24] , increased risk of postpartum post-traumatic stress and depression [24] and, later-on, emotional and behavioral problems of the child [23] .
Several studies have evaluated interventions designed to reduce fear of childbirth [25] . Saisto et al. studied group psycho-education consisting of information and discussion of previous obstetric experiences, current feelings and misconceptions [26] . Salmelo-Aro studied group psycho-education consisting six sessions during pregnancy and one after childbirth [27] . Rouhe et al. compared group psycho-education including relaxation exercises with conventional care [28, 29] . Toohill et al. and Fenwick et al. studied individual psycho-education by telephone in women with moderate to severe fear of childbirth [30, 31] . Nieminen et al. performed a feasibility study for an Internet-delivered therapist-supported self-help program according to cognitive behavior therapy [32] . These studies all reported a decrease of fear of childbirth and showed a CONTACT Gert A. Klabbers praktijk@gertklabbers.nl Therapy Centre Ietje Kooistraweg 25, 7311 GZ Apeldoorn, the Netherlands reduction in cesarean birth, interventions and psychosocial factors. However, they provide little information about long term clinically meaningful psychological health outcomes. Attempts to decrease fear of childbirth in pregnant women are not always successful. For instance, Ryding et al. found that new mothers who had consulted specially trained midwives because of fear of childbirth during pregnancy afterward reported a more frightening experience of birth and more frequent symptoms of post-traumatic stress related to birth than women in the comparison group [33] . Moreover, in a study among pregnant women with a DSM-IV anxiety diagnosis, Verbeek et al. found that the mean birth weight was over 275 g lower and the mean gestational age almost a week shorter in a cognitive behavioral therapy group than in their care as usual group [34] .
During the past decade, clinical experience has suggested that fear of childbirth might be effectively reduced by means of haptotherapy [35] . The haptotherapy exercises have been designed to create a change in the woman's perception of her pregnancy and to promote a more positive attitude towards pregnancy and childbirth. In addition, through haptotherapy, the pregnant woman may improve her readiness for the upcoming labor process, which in turn, is expected to result in a decrease of her fear of childbirth [25, 35] .
To evaluate the effect of haptotherapy on fear of childbirth, we compared haptotherapy with psychoeducation via the Internet and care as usual as control conditions in a randomized controlled study. The main research question was as follows: (1) Do pregnant women with severe fear of childbirth after haptotherapy have a lower fear of childbirth than women who received psycho-education via Internet or care as usual? The secondary research questions were as follows: (2) Do women with severe fear of childbirth who received haptotherapy have a better mental wellbeing during pregnancy and postpartum than women who received Internet-psycho-education or care as usual and (3) Do they have fewer medical interventions during birth?
Method

Design
Between April 2012 and June 2015, pregnant women were recruited through 35 Dutch community midwifery practices, gynecologists at a teaching hospital and the project's website. Women who provided informed consent received a login code by email and were requested to digitally complete the Wijma Delivery Expectancy/Experience Questionnaire (W-DEQ).
Inclusion criteria for the intervention study were singleton pregnancy, age ! 18 years and a W-DEQ score ! 85, i.e., suffering from severe fear of childbirth [36] . Exclusion criteria were multiple pregnancies and a history of psychotic episodes. The participants were randomly [37] assigned to (1) haptotherapy, (2) psycho-education via the Internet or (3) care as usual.
Interventions
Haptotherapy
In the Netherlands, pregnant women recognized with severe fear of childbirth would ordinarily visit a psychologist or psychiatrist. However, these women can also directly contact a certified healthcare haptotherapist who is specialized in the treatment of pregnant women with severe fear of childbirth. Haptotherapy claims to facilitate the development of specific skills changing the cognitive appraisal of giving birth and labeling childbirth as a more normal and positive life event, which may ultimately lower fear of childbirth. This intervention, described in detail by Klabbers et al. [35] , consists of training participants in a combination of skills, which are taught in eight 1 h sessions between gestational week 20 and 36. Preferably, the partner of the pregnant woman also attends every session and participates actively in several exercises [38] .
Psycho-education via the Internet
Psycho-education via the Internet consisted of eight modules (and a brief test) during a period of 8 weeks between gestational week 20 and 36, providing information about the normal course of pregnancy, labor and birth [39] . Participants also could ask questions about their own situation.
Care as usual
Care as usual was conducted according to the standards of the Royal Dutch Organization of Midwives (KNOV) [40] and the Dutch Organization of Obstetrics and Gynaecology (NVOG) [41] .
In the Netherlands, the obstetric health care is comprised by an echelon system. All healthy women with uncomplicated medical and obstetrical histories enter the primary care system, where pregnancy and delivery are monitored by independent community midwives. Only in case of (increased) risk for complications or interventions during pregnancy or delivery, women are referred to an obstetrician in a general hospital (secondary care) or university referral center (tertiary care). In primary obstetric care, according to the national guidelines, women are seen on average between 12 and 16 times during pregnancy for individual consultations by a midwife. Next to that, there are two optional group counseling's [42] . In secondary and tertiary care this schedule is similar, although, dependent of the medical condition, the number of consultations can be increased. In secondary and tertiary care the woman may be seen by obstetricians, residents, clinical midwifes and/or nurses [43] . Although healthcare-haptotherapists who are working in primary healthcare in the Netherlands are directly accessible to the public without the necessary intervention of a GP or specialist, haptotherapy was not available as part of care as usual. Some of the participants, who had been allocated to the psycho-education via Internet group or the care as usual group, however, were aware of the other treatment arms and violated the protocol by switching to haptotherapy. These participants were considered as crossovers.
Measures
Fear of childbirth was measured using the W-DEQ [9, 36] , with 33 items on a 6-point Likert scale ranging from 'not at all' (¼0) to 'extremely' (¼5). Internal consistency and split-half reliability of the W-DEQ is 0.87. A W-DEQ score of ! 85 is considered to signify severe fear of childbirth [36] . In the current study, at T1, the Cronbach's a was 0:95. Distress, anxiety, depression and somatization were assessed using the Four Dimensional Symptom Questionnaire (4DSQ) [44] . This measure contains 50 psychological and psychosomatic symptoms according to DSM-IV [45] . In the present study, at T1, Cronbach's a was 0:94. Social supportas a potential confounder -was measured by the Social Support Questionnaire (SSQ) [46] , with a Cronbach's a of 0:92. Post-Traumatic Stress Disorder (PTSD) following childbirth was measured by the Traumatic Event Scale (TES) [24] . This measure comprises all the DSM-IV symptoms and criteria of PTSD [45] (Cronbach's a ¼ 0:88). We additionally collected information about baseline characteristics, birth complications and medical interventions [35] .
Procedure
The questionnaires were sent by e-mail on four occasions: admission to the study at 20-24 weeks of gestation (T1), 36 weeks of gestation (T2), 6 weeks postpartum (T3) and 6 months postpartum (T4). The project had a secured Internet environment to facilitate the completion of the online questionnaires.
After the approval of the Dutch Medical Ethics Review Committee (ABR number: NL34900.008.11), the original protocol was modified as follows: (1) Pregnant women initially received the information letter, in which they were asked to participate, in week 8-12 of gestation. Given the low response rates, following the recommendation of the participating midwives: (1) the baseline was brought forward to week 20-24 of gestation; (2) after 8 months, the inclusion criterion 'primigravida' was expanded with 'multigravida'; (3) after 8 months of study, we started a special research website through which pregnant women could also sign up directly to participate in our study.
Statistical analyses
Intention to treat analyses
To evaluate the effects of haptotherapy on fear of childbirth, we compared the W-DEQ means of the haptotherapy group at T2 with the means of the psychoeducation via Internet and care as usual groups, using repeated measures analysis of variance (ANOVA), followed by two planned pair-wise comparisons to test pair-wise group mean differences (i.e., haptotherapy treatment versus care as usual, and haptotherapy versus psycho-education via Internet). The experimentwise Type I error rate was set at 5% level. For the post-hoc comparisons, we used a Bonferroni-corrected alpha of 0.05/2 ¼ 0.025 for each single comparison. To exclude the influence of birth, we focused on the first two measurements, i.e., (T1) at 20 weeks of gestation, and (T2) 36 weeks of gestation, directly after the intervention.
Applying Jacobson and Truax's criteria, we defined a decrease of a W-DEQ score of minimally 16 points to <85 as a clinically significant change [47] . For the secondary research questions, we ran a series of multiple regression analyses with the predictors W-DEQ and Social Support at T1. As dependent variables, we used the changes in distress, depression, somatization and anxiety between T1 and T2, and postpartum PTSD symptoms at T3. The kind of intervention (haptotherapy, psycho-education via Internet or care as usual) was also used as a predictor.
Power analysis
Concerning the primary research question, we performed an a-priori power analysis with GPower3.0 [48] . For the planned pair-wise comparisons, to detect medium or larger effects (i.e., Cohen's d ! 0.5 [49] ) with at least 80% power and a Bonferroni corrected alpha of 0.025, a minimal sample size of 64 in each group was needed.
Effect of treatment as received
In case of non-adherence to assigned treatment and crossing over between treatments, we additionally compared W-DEQ scores, at post-test, using groups defined by the treatment as received (as treated analysis) [50] . To gauge possible confounding, we compared the baseline characteristics of the as treated groups.
Results
Sample characteristics
After 3 years, recruitment numbers showed a sharp decline and we decided to end the data collection.
Consequently, we did not reach the predetermined number of inclusions. At T1, data were obtained from 555 respondents (see Figure 1 for the full details). The inclusion criterion of severe fear of childbirth was met by 134 women (24.2%), who were randomized (haptotherapy: n ¼ 51; psycho-education via Internet: n ¼ 39; care as usual: n ¼ 44).
Not all participants adhered to the intervention to which they were assigned. Eleven assigned to the psycho-education via Internet group switched to the I T T A T Figure 1 . Allocation overview. ITT: Intention to treat analysis. AT: As treated analysis.
haptotherapy group on their own initiative, as did 14 who had been assigned to the care as usual group. Also, 32 participants dropped out (haptotherapy: n ¼ 9; psycho-education via Internet: n ¼ 14, care as usual: n ¼ 9: see Figure 1 ). Table 1 shows the baseline characteristics and measurements of the three groups haptotherapy, psychoeducation via Internet and care as usual as assigned intention to treat and as treated. Baseline levels of W-DEQ, 4DSQ and social support did not statistically differ between the groups.
Baseline characteristics
Effect of haptotherapy
Intention to treat analysis
Repeated measures ANOVA showed a significant interaction effect of fear of childbirth for T1 and T2 in the three groups, F(2,99) ¼ 3.321, p ¼ .040, implying that the average change between T1 and T2 differs among groups. Post-hoc comparisons revealed a larger decrease of fear of childbirth for the haptotherapy group than for the other two groups: haptotherapy versus psycho-education via Internet (mean difference in change À8.75: p ¼ .250) and haptotherapy versus care as usual (mean difference in change À11.09, p ¼ .049).
A repeated measures ANOVA without the crossovers also showed a significant change of fear of childbirth from T1 to T2 in the three groups, F(2,74) ¼ 9.255, p < .001 and post-hoc comparisons demonstrated a larger decrease of fear of childbirth for those who were assigned to the haptotherapy condition than for the other two groups; haptotherapy versus psycho-education via Internet (mean difference in change À17.07: p ¼ .016) and haptotherapy versus care as usual (mean difference in change À20.0, p ¼ .001). Figure 2 (a) displays the profiles of fear of childbirth scores across T1-T4 for the three groups. In all three groups, from pre to postpartum, the fear of childbirth further decreased to T3 and did not change from T3 to T4.
The mean fear of childbirth score of the haptotherapy group shows a (non-significant) trend to remain the lowest in comparison to psycho-education via Internet and care as usual [F(6,164) ¼ 1.616, p ¼ .146; see also Figure 2 
As-treated analysis
Figure 2(b) shows the profiles of fear of childbirth across T1-T4 in an As treated analysis of women who actually obtained haptotherapy and those who obtained either psycho-education via Internet or care as usual. At T2, average fear of childbirth was lower in the haptotherapy group than in the combined no-haptotherapy groups (psycho-education via Internet and care as usual). Repeated measures ANOVA showed an interaction effect across all four measurement occasions, F(3,83) ¼ 6.717, p < .001 and on fear of childbirth for T1 and T2, F(1,100) ¼ 27.092, p < .001 (haptotherapy group mean W-DEQ score À35.49, no-haptotherapy À15.89, haptotherapy versus no-haptotherapy mean difference in change score À19.6, p ¼ <.01). Cohens d: haptotherapy ¼ 2.4 and no-haptotherapy ¼ 0.8, 
Intention to treat analysis (ITT)
As treated analysis (AT) meaning haptotherapy more effectively reduced fear of childbirth than no-haptotherapy (Figure 2(b) ).
According to As treated analysis, the percentages of women with a reliable and clinically significant change of fear of childbirth between T1 and T2 (i.e., a decrease of the W-DEQ score ! 16 þ a W-DEQ score < 85 at T2), in the haptotherapy group (haptotherapy þ crossovers) versus the no-haptotherapy groups together (psycho-education via Internet þ care as usual) were 75% and 51% respectively (Z ¼ 2.36, p < .01).
Secondary data analyses
Regression analysis revealed no significant differences in the adjusted means of the TES-scores at T3 between the intention to treat groups when controlling for fear of childbirth and social support at T1, F(2,88) ¼ 2.945, p ¼ .058. Intention to treat uniquely accounted for 5.9% of the total variance. However, post-hoc comparisons of the adjusted means suggested a significant difference between haptotherapy and care as usual, t(88) ¼ À2.257, p ¼ .026. We may notice that in the case of three groups, no Bonferroni correction is needed to maintain the experiment-wise alpha at the 5% level [51] . We should also notice that caution should be exercised with interpretation of the post-hoc test because the assumption of homogeneity did not hold. As the smallest within-group variance was for the largest group, the p values tend to be little too low (i.e., the test is too liberal). But given that the p values of .026 is considerably smaller than the nominal level of .05, the conclusion that the effect exist seems robust even though the test is liberal. Regarding the as treated analysis, Table 2 shows the results of the regression analysis for the secondary outcomes (4DSQ). The dependent variables are the changes between T1 and T2 (i.e., T2-T1), with negative change scores reflecting improvement. The intervention had a significant effect on changes in 4DSQ-scores, controlled for fear of childbirth and social support at T1. The haptotherapy group showed a larger improvement on average than the no-haptotherapy groups. The haptotherapeutic intervention uniquely accounted for 4.9-9.8% of the variance in change scores. Social support also was significantly associated with change in depression ( Table 2 ), meaning that more social support results in fewer depression symptoms. No statistically significant correlation was found between social support and change in fear of childbirth for the haptotherapy group (r ¼ 0.024, n ¼ 67, p ¼ .844); nor for the no-haptotherapy group (r ¼ 0.244, n ¼ 35, p ¼ .200).
Applying the cutoff values of the 4DSQ [52] , in the haptotherapy group n ¼ 67 ð Þ the percentages of women with high distress and depression 4DSQ-scores decreased, between T1 and T2, from 22.4% to 3.0% (p ¼ .001) and from 16.4% to 6.0% (p ¼ .039), respectively. In contrast, in the combined no-haptotherapy groups (psycho-education via Internet þ care as usual) (n ¼ 35), the percentages of pregnant women with severe distress symptoms (14.3%) and depression symptoms (5.7%) did not change significantly.
No significant differences between intervention groups were observed concerning somatization, medical interventions, duration of pregnancy or birthweight. 
Discussion
The aim of this study was to evaluate the effect of haptotherapy on fear of childbirth by comparing haptotherapy with psycho-education via Internet and care as usual as control conditions in a randomized controlled study. In comparison to psycho-education via Internet and care as usual, haptotherapy had a stronger positive effect on the mental wellbeing of the mother. During pregnancy, prenatal distress symptoms and prenatal depressive symptoms were lower in the haptotherapy group, and postpartum participants in the haptotherapy group also had less fear of childbirth and fewer PTSD symptoms. Fewer PTSD symptoms postpartum suggest that women in the haptotherapy group experienced childbirth as less traumatic than the women in the no-haptotherapy groups, perhaps because they were better able to mentally handle birth. In contrast, no differences were observed concerning somatization, medical interventions, duration of pregnancy, birthweight and gestational age. This indicates that haptotherapy had no negative side effects on birthweight or gestational age.
A considerable number of participants switched from a no-haptotherapy treatment to the treatment condition haptotherapy. According to Marcus and Gibson [53] , such switching can cause intention to treat results to poorly indicate the efficacy of the treatment. Therefore, we carried out an additional as treated analysis, which revealed a more pronounced decrease of fear of childbirth in the haptotherapy group as compared with the psycho-education via Internet-and care as usual groups. This analysis also revealed a substantially higher percentage of women showing a clinically significant change in the haptotherapy group than in the two no-haptotherapy groups combined. This is the first study to examine haptotherapy as treatment for severe fear of childbirth, which precludes a comparison with previous studies. Comparisons with other studies are also problematic because of the use of different W-DEQ cutoff scores to define fear of childbirth and differences in population groups [25] . For example, Rouhe et al. [28, 29] used a W-DEQ score ! 100, whereas Toolhill et al. [30] used a W-DEQ score ! 66. Only Nieminen et al. [32] also used a W-DEQ score ! 85, as was recommended by the developers of the W-DEQ [54] . International consensus about the cutoff score to define severe fear of childbirth would make it much easier to compare outcomes of RCT's.
In the present study, the percentage of pregnant women with a W-DEQ score >85 was 24.2%. A recent systematic review [55] has shown the worldwide prevalence in developed countries is 14%. However, there might be populations with significantly higher prevalences of fear of childbirth, and Dutch women may be one of those populations. An alternative obvious explanation may be that this study in particular attracted the attention of high fear women.
According to Ugarriza et al. [56] and Chojenta et al. [57] , a lack of social support is associated with postpartum depression, which is consistent with our findings that more social support results in fewer antepartum and postpartum depression symptoms. However, in the haptotherapy group and the no-haptotherapy group as well, we found no association between social support and fear of childbirth. One may argue, that the haptotherapeutic sessions, comprising of eight episodes together with the partner, may well lead to experience of additional attention and feelings of support by both the therapist and the woman's partner. This experience might add to feelings of being socially supported and may be of influence in the results. However, although perceived social support decreases feelings of depression, it did not show to reduce fear of childbirth. 
Proposed mechanism
HT has been designed to gradually shape the mind-set and teach the pregnant woman to become more confident about her ability to deliver the baby vaginally. It is plausible that increasing the woman's self-reliance and self-confidence results in reduction of fear of childbirth [35] .
Limitations
Based on power analysis, we had fewer participants than planned due to difficulty with recruitment and amended the protocol to improve this. We also had a considerable number of crossovers: 11 participants in the 'psycho-education via Internet' group and 14 participants in the 'care as usual' group chose to switch to haptotherapy, which impacted our planned analysis. Nevertheless, we were able to demonstrate statistically and clinically significant differences in favor of haptotherapy. One of the reasons for the many crossovers might have been that the participants knew about the possibility of haptotherapy and actively opted for it. The participating midwifery practices did not adequately represent practices in general but were more motivated than others to improve the care for women with severe fear of childbirth. Therefore, their care as usual might have been more supportive than in the average midwifery practices, which have less experience in dealing with women with severe fear of childbirth. Consequently, they likely also attract more pregnant women with special needs, as was reflected in the high percentage of women with severe fear of childbirth.
Strengths
The crossovers were not planned by protocol, but were also followed in our study. Whereas the crossovers in some way must be regarded as a major weakness of the study, this particular characteristic simultaneously renders the study less artificial and gives it a high ecological validity. Apparently, both the psycho-education via Internet group and the care as usual group comprised many pregnant women with strong views about the treatment they wanted. Currently, in clinical practice, empowerment is a hot issue and patients increasingly make their own choices and select the specific treatment they feel most comfortable with, rather than passively accepting whatever treatment the health provider proposes. Furthermore, we respected the women's choice for specific antenatal guidance, which also contributed to the high ecological validity.
Recommendations for future research
One of the reasons why it might have been difficult to recruit enough women might be that the W-DEQ comprises of 33 items, which is rather lengthy. In order to compare the outcomes to previous studies -for future research on interventions which aim to decrease fear of childbirth -we recommend that everyone uses the same questionnaire, such as the W-DEQ. For clinical use however, there is need for a shortened questionnaire. In this respect, the two-item Fear of Birth Scale (FOBS) has been tested against the W-DEQ as a 'gold standard' and seems to be promising for clinical use [58] . Therefore, in future research, it is recommended to use both questionnaires: W-DEQ for comparison with other studies and FOBS for validation in clinical settings. Furthermore, further research is needed to explore the proposed working mechanism of haptotherapy in reducing fear of childbirth.
Conclusion
We demonstrated positive effects of haptotherapy on fear of childbirth, both in comparison to care as usual and psycho-education via Internet. Haptotherapy additionally improved several aspects of the wellbeing of the mother, such as prenatal distress and depressive symptoms, as well as postpartum fear of childbirth and PTSD symptoms. No differential effects were observed in somatization, medical interventions or duration of pregnancy. Haptotherapy seems a promising intervention for pregnant women suffering from fear of childbirth.
